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MCCJIe,IJ;OBaHMe rrpO,IJ;O.JDKl1TeJIhHOCTMXpaHeHM5I

pbI6hI, 3aMOp0)l(eHHOH C MCrrOJIh30BaHMeM

)I(lf)l;KOrO a30Ta
O.H MAPKOBA, iJ-p mexH.HaylC, alCaiJeMulC MAXB,H. CEMEHOB

KanuHuHzpaiJclCuu zocyiJapcmeeHHblu mexHUlteCICUUyHueepcumem

Results of Investigation on the Influence of liquid on quality attributes and
storage time of frozen fish of Baltic region (carp and sprats) depending on
different conditions of preparation of different lots, Including the use of
modified gas environment are presented. Thelimit cold storage times of the
Investigated objects were established and prospective ways of use of fish
frozen In liquid nitrogen are recommended.

3aMopIDKHBaHHe npoJJ,yKTa C nOCJleJJ,yIOIItHM xpaHeHH-

eM ero npH TeMneparype He BbIllle -18°C - 3TO OJJ,HHH3

cnoc060B coxpaHeHHSI BbICOKOro KalJeCTBa npoJJ,yKTa B Te-

qeHHe npoJJ,OJDKHTeJlbHOrO BpeMeHH.

CpOK xpaHeHHSI MOpO)KeHOU PbI6bI YBeJlHlJHBaeTCSI JJ,O

OJJ,HOroroJJ,a (B cJlyqae HCnOJlb30BaHHSI B KalJeCTBe XJlaJ],-

areHTa )KHJJ,KOro a30Ta JJ,OnOJlyTopa JleT) B pe3YJlbTaTe

3aMeJJ.JleHHR <pepMeHTaTHBHbIX H MHKp06HOJlOrHlJeCKHX

np01.(eCCOBnpH nOHH)KeHHbIX TeMnepaTYpax [2, 4]. BCJleJJ,-

CTBHe TOro lJTO )KHJJ,KHU a30T cnoc06cTByeT 6bICTpOMy

3aMopIDKHBaHHIO pbI6bI, a TaK)Ke pe3Ko TOpM03HT aKTHB-

HOCTb a3p06HOU MHKpO<pJlOpbI, HeraTHBHO BJlHRIOIIteU Ha

TexnOJlOrH'IeCKHeCBoucTBarHJJ,p06HOHTOB,JJ.JlHTeJlbHOCTb

ee xpaHeHml MO>KeT 6bITb 3Ha4HTeJlbHO YBeJlH4eHa no

cpaBHeHHIO C PbI60u, 3aMOpO>KeHHOU no TpaJJ,H1.(HOHHOU

TeXHOJlOrHH. KpoMe :noro 3aMOpO)KeHHylO pbI6y MO)KHO

XpaHHTb H nepeB03HTb 6e3 JlbJJ,aH TeM caMbIM 3Ha'IHTeJlb-

HO nOBblCHTb 3arpY3KY MOP03HJlbHbIX KaMep H H30TepMH-

'IeCKoro TpaHcnopTa [5].

B CBSl3HC 3THM HCCJleJJ,OBaJIHB03MO)KHOCTb YJJ.JlHHeHHR

CpOKOB XOJlOJJ,HJlbHOro xpaHeHHR MOpO)KeHOU PbI6bI DaJI-

THUCKOro perHoHa KaK nocpeJJ,cTBoM npeJJ,BapHTeJlbHoro 3a-

MopIDKHBaHHR ee )KHJJ,KHMa30TOM, TaK H C HCnOJlb30BaHH-

eM ra3006pa3Horo a30Ta (MOJJ.H<pHQHPOBaHHOUra30BOU cpe-

JJ,bI)B np01.(eCce nocJleJJ,YIOIItero xpaHeHHSI.

B KalJeCTBe 06'beKTa HCCJleJJ,oBaHHu 6bIJI B3S1T)KHBOU

Kapn. PbI6y 3aMOpa>KHBaJIH B MOp03HJlbHOU KaMepe (KOHT-

POJlbHaSI napTHSI) H >KHJJ,KHMa30TOM B Cne1.(HaJIbHbIX eMKO-

CTSIXJJ,OcpeJJ,Heu TeMneparypbl B 1.(eHTpe TeJla He Bblwe

-18°C. )KHJJ,KHU a30T nOJly'IaJIH Ha yCTaHoBKe 311<1>-1002

B Jla60paTopHH KpHoreHHou TeXHOJlOrHH rHJJ,p06HOHTOB

KrTY. DbIJIH npOBeJJ,eHbI 3aroToBKH MOp0)KeHbIX 06pa3-

1.(OBCJleJJ,yIOIItHX BapHaHToB:

• KOHTpOJlbHaSi napTHSI - 3aMOpa>KHBaHHe H xpaHeHHe

Pbl6bl 6e3 HCnOJlb30BaHHSI )KHJJ,Koro a30Ta;

• 3aMOpa)KHBaHHe PbI6bI C nOM0IItblO )KHJJ,Koro a30Ta B

COOTHoweHHH pbl6a : a30T 1 : I;
• 3aMOpIDKHBaHHe Pbl6bl C nOMOIItblO )KHJJ.KOroa30Ta B co-

OTHoweHHH pbI6a : a30T 1 : 1 H xpaHeHHe B MOJJ,H<pHQHPOBaH-

HOU ra30BOU cpeJJ,e (MIT), cOJJ,ep)KaIIteu 90 -95% a30Ta.

MOpO)KeHylO pbl6y ynaKoBbIBaJIH B nOJlH3THJleHOBble

naKeTbl H XpaHHJlH B MOP03HJlbHOU KaMepe npH TeMnepa-

TYpe -19 •••-20 °C JJ,OnOSlBJIeHHSI npH3HaKOB nOp'IH.

,lVISi xapaKTepHCTHKH KalJeCTBeHHoro COCTOSlHHSIHCCJle-

JJ,yeMoro 06'beKTa B npo1.(ecce xpaHeHHSI onpeJJ,eJlSlJlH cJle-

JJ,YIOIItHe nOKa3aTeJlH:

• OpraHOJleDTHlJecKYIO 01.(eHKYCblPOU H OTBapHou PbI6bI -

no 'IeTblpeM OpraHOJlenTHlJeCKHM nOKa3aTeJlSlM [5];
• KHCJlOTHOe 'IHCJlO - no MeTOJJ,y JIa3apeBCKoro B MOJJ,H-

<pHKaUHH D.H. CeMeHoBa npHMeHHTeJlbHO K nOJlyqeHHIO

JlHnHJJ,Hou HaBeCKH B nepeClJeTe Ha 100 r npoJJ,yKTa [7];
• nepeKHcHoe 'IHCJlO - no MeToJJ,y 51Ky60Ba B nepec'Ie-

Te Ha 100 r npoJJ,yKTa [7];
• TH06ap6HrypoBoe 'IHCJlO (TDq) B nepeclJeTe Ha 100 r

npOJJ.YKTa [3,7];
• BJlarOOTJJ,a'Iy - MeTOJJ,OM1.(eHTpH<pyrHpoBaHHSI B cne-

1.(HaJIbHbIX 1.(eHTpH<pY)KHbIX np06HpKax [3];
• <ppaK1.(HOHHbIU COCTaB 6eJlKOBbIX BeIIteCTB, KOJlHqeCTBO

KOTOPblX onpeJJ,eJlSleTCR no OnTHlJeCKOH DJIOTHOCTHpaCTBO-

pOB, npopearHpOBaBwHX C 6uypeTOBbIM peaKTHBOM B MO-

JJ,H<pHKa1.(HHT.A.PacYJloBoH [3];
• cOJJ,ep)KaHHeaJJ,eH03HHTpH<pOC<pOpHOUKHCJlOTbI(AT<1»-

no KOJlH'IeCTBeHHOMY H3MeHeHHIO JlerKorHJJ,pOJlH3yeMoro

<poc<jJopa (JIr<1» MeTOJJ,OM OCa)KJJ,eHHSI yKCyCHOKHCJlOU

PTYTblO [3];
• cOJJ,ep)KaHHe ~-JlHnOnpoTeHJJ,oB B MbIWelJHOH TKaHH

Pbl6bl Typ60JJ,HMeTpH4ecKHM MeTOJJ,OM no MeTOJJ,HKe

A.H. KJlHMOBa C coaBTopaMH [4];



• nOKa3aTeJIh pH C nOMOll\htO pH-MeTpa pH-ISO M [4].

JbmH.AhI MhIIIIetIHOH TKaHH PhI6hI j{BJIj{lOTCj{ O,n;HHMH3

BIDKHhIXKOMnOHeHTOB,onpe,n;eJIj{tOll\HX KatIeCTBO H CpOKH

XpaHeHH$Inpo,n;yKUHH [5, 7]. rJIy6HHa H CKOpOCThH3MeHe-

HH$ICOCTaBaH CBOHCTBJIHflH,n;OBnpH rH.ApOJIH3e H OKHCJIe-

HHH HrpatOT nepBocTeneHuytO POJIh B <pOpMHpOBaHHH Ta-

KHXBIDKHhIXKatIeCTBeHHhIX nOKa3aTeJIeH phI6HOH npo,n;yK-

UHH, KaK UBeT, 3anax H BKYC.

KuCJIOTHOe tIHCJIO CBe)l(erO Kapna COCTaBJIj{eT (comac-

HOHCCJIe,n;oBaHHj{M)2,5 KOH Ha 100 r npo,n;yKTa (pHc.I).

rIPH xpaHeHHH MOpO)l(eHOHPhI6hl KHCJIOTHOetIHCJIOB KOH-

TpOJIhHOH napTHH ,n;OCTHraeT MaKCHMaJIhHOrO 3HatIeHHj{

qepe3 6 Mec (CM. pHc.l). rIocJIe ,n;OCTH)I(eHHj{MaKcHMyMa

BeJIHqHHa KHCJIOTHOrOtlHCJIa CHH)I(aeTCj{. 3TOT nHK CBH-

)l.eTeJIhCTByeT0 TOM, 4TO )l(HpHble KHCJIOTbl, OCB060,n;HB-

mHeCj{ B npouecce rH,n;pOJIH3aTpHmHuepH,n;OB (<pa3a POC-

Ta KHCJIOTHOrO4HCJIa), HatIHHatOTOKHCJIj{TbCj{ C 06pa30-

BaHHeMnepeKHCHhlX coe,n;HHeHHH(pHc.2). HCnOJIh30BaHHe

)l(HJ];KOroa30Ta npH 3aMOpa)l(HBaHHH H ra3006pa3HOrO a30-

Ta npH xpaHeHHH MOpO)l(eHOH phI6hl 3HatIHTeJIhHO 3aMe,n;-

JIjleT npouecc nOptIH )l(HpOB. IlHK 3HatIeHHH KHCJIOTHOro

QHCJIa.AJIjI phI6hI, 3aMOp0)l(eHHOH )l(H,n;KHM a30TOM B CO-

OTHOIIIeHHHphI6a : a30T 1 : 1, 3a<pHKcHpoBaH tIepe3 8 Mec

XpaHeHH$I, a ,n;JIj{phl6hI, 3aMOp0)l(eHHOH )l(H,n;KHMa30TOM

CnocJIe,n;ytOll\HM xpaHeHHeM B MrC (KoHueHTpaUHj{ ra3O-

06pa3HOrO a30Ta B cpe,n;e 90 - 95 %), - JIHIIIh tIepe3 10

Mec XpaHeHH$I (CM. pHC.t).

Y CBe)l(eBhWOBJIeHHOHPhI6hI nepeKHCHoe tIHCJIO paBHO

HYJItO. IlocJIe cMepTH PhI6hl HatIHHatOTCj{ nocTMoJITaJIh-

HhIe H3MeHeHHj{ ee TKaHeH, a CJIe,n;OBaTeJIhHO,H rH,n;pOJlH3,

H OKHCJIeHHe)l(Hpa. YBeJIH4eHHe nepeKHcHoro 4HCJIa CBH-

)l.eTeJIhCTByeT06 06pa30BaHHH nepeKHceH B y)l(e 4aCTHtI-

HOrH.ApOJIH30BaHHoM)l(Hpe, CHH)I(eHHe ero nOCJIenpoxo)l(-

)l.eHHj{ nHKa - 06 06pa30BaHHH BTOpHtIHhIX npo,n;yKToB

OKHCJIeHH$I(pHc.2, 3). BpeMj{ nOj{BJIeHHj{ 3THX npo,n;yKToB

B TKaH$lXPhI6hI COOTBeTcTByeT npe,n;eJIhHoMy cpoKY XOJIO-

)l.HJIhHOrOXpaHeHH$I, TaK KaK B MOpO)l(eHOH phI6e He,n;ony-

CTHMOnpHcyrcnme npO.D;yKTOBOKHCJIHTeJIhHOHnOptIH )I(H-

pOB [1, 5].

Y 3aMOp0)l(eHHOH Phl6hl KOHTpOJIhHOHnaJITHH MaKCHMYM

nepeKHcHoro tIHCJIa Ha6JItO,n;aeTcj{ tIepe3 10 Mec xpaHe-

HHj{ (CM. pHc.2). IlpH 6blCTpOM 3aMOpa)l(HBaHHH PhI6hl

)l(H,n;KHM a30TOM CKOpOCTb HaKOnJIeHHj{ nepeKHCHhIX co-

e,n;HHeHHH,a TaK)l(e HX MaKCHMaJIhHOe co,n;ep)l(aHHe yMeHh-

IIIaIOTCj{. IlHK 3HatIeHHH nepeKHCHoro tIHCJIa npH TaKOM

3aMOpa)l(HBaHHH 3a<pHKcHpoBaH tIepe3 14 Mec xpaHeHHj{.

HaH60JIee xopoIIIee KatIeCTBO Ha6JIIO,n;aeTcj{ y phI6hI, 3a-

MOpO)l(eHHOH )l(H,n;KHMa30TOM C nOCJIe,n;YIOll\HM xpaHeHH-

eM B MrC. Y phI6hI 3TOH napTHH MaKcHMyM nepeKHCHO-

ro tIHCJIa OTMetIeH JIHIIIh 4epe3 16 Mec XpaHeHH$I. 3aTeM

nOCJIe npOXO)l(J];eHHj{nHKa nepeKHCHoe tIHCJIOyMeHhIIIaeT-

Cj{, tITO CBH,n;eTeJIhCTByeT0 HaKOnJIeHHH B JIHnH,n;ax MhI-

IIIetIHOH TKaHH BTOpHtIHhIX npo,n;yKTOB OKHCJIeHHj{

(CM. pHc.2). 3TO H3MeHeHHe np0j{BJIj{eTcj{ B pOCTe TI;q
(CM. PHC.3). IlpH Me,n;JIeHHOM3aMOpa)l(HBaHHH (y PhI6hI

KOHTpOJlbHOHnaJITHH) nOKa3aTeJIh TI;q pe3KO nOBhIIIIaeT-

Cj{ Ha II-H MeCj{U xpaHeHHj{ Kapna. Y Kapna, 3aMOpO)l(eH-

Horo C HCnOJlb30BaHHeM )l(H,n;Koro a30Ta, TIiq ,n;OCTHraeT

MaKCHMaJIbHOro3HaQeHH$IHa 15-H MeCj{U, a y 3aMopo)l(eHHo-

ro )l(H.AKHMa30TOM C nocJle,n;ytOll\OM xpaueHHeM B MrC -

JIHIIIh Ha 18-H MeCHU xpaHeHHj{.

H3MeHeHHe BJIarooT,n;atIH j{BJIj{eTCj{ MaKpOCKOnHtIeCKHM

npOj{BJIeHHeM ,n;eHarypaUHH 6eJIKa. C YBeJlHtIeHHeM BJIa-
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rOOT)].aqH B03paCTaeT )l(eCTKOCTb MjlCa. 3HaqHTeJIbHOe

nOBbIllJeHHe BJIarOOT)].aqH MbIllJeqHOH TKaHH PbI6bI no

cpaBHeHHIO C HaqaJIbHbIM 3HaqeHHeM Ha6JIIO)].aeTCjI npH <:i

npOXO)I()J.eHHHpbl60H CTa)].HH nOCMepTHoro OKOqeHeHHSI

BCJIe)].CTBHeynJIOTHeHHSI MbIllJeqHOH TKaHH H3-3a CHHepe-

3Hca aKTOMH03HHa. B HaqaJIe paCCJIa6JIeHHSIJIHOQ>HJIbHble

CBOHCTBaMbIllJeqHOH TKaHH PbI6bI BHOBb nOBbIllJalOTCjI

BCJIe)].CTBHe)].HCCOQHaQHHaKTOMH03HHa Ha aKTHH H MHO-

3HH, MOJIeKyJIbI KOTOpbIX Ha6yxalOT H y)].ep)l(HBalOT 60JIb-

llJe BJIarH. B KOHQepaCCJIa6JIeHUjI MbIllJeqHOH TKaHH H npH

aBTOJIH3enpOHCXO)].HTrH)J.pOJIH36eJIKOBbIX BeI..QeCTBH BJIa-

rOOT)].aqa CHOBa HaqHHaeT YBeJIHqHBaTbCjI. Pa3pellJe-

HHe OKOqeHeHHjI )].0 HeKOTopOH CTeneHH BOCCTaHaBJIHBaeT

CBOHCTBaMbIllJeqHOH TKaHH, npHcyI..QHe CBe)l(eBbIJIOBJIeH-

HOHpbI6e [1, 5].
lIHKH nOCTMOpTaJIbHbIX H3MeHeHHH Bblpa)l(eHbI jlpqe, H

% -.-KOHmpOllb __ JKuaKUU Q30m -+-MrC
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Puc. 6. H3MeHeHue nOICa3ameJlR pH MblWe'lHOU
mICaHU MOpOJICeHOZOICapna 6 npo~ecce xpaHeHUR

npOQeCCbI npOTeKalOT 6bICTpee npH Me)J.JIeHHOM3aMopa-

)l(HBaHHH (KOHTpOJIbHajl napTHjI). Y PbI6bI :nOH napTHH

MaKCHMaJIbHaSl BJIarOOT)].aqa (pHC. 4) H o)].HoBpeMeHHo

MHHHMaJIbHOe co)].ep)KaHHe JIr<1> (pHc.5) H pH (pHc.6), a

CJIe)].OBaTeJIbHO, H MaKcHMyM nocMepTHoro OKOqeHeHHjI

3aQ>HKcHpoBaHbI qepe3 2 Mec xpaHeHHSI (pHcA, 5, 6); MH-

HHMaJIbHaSl BJIarooT)].aqa H o)].HoBpeMeHHo MaKCHMaJIbHbIe

3HaqeHHjj JIr<1> H pH, T.e. KOHeQ pacCJIa6JIeHHjj MbIllJeq-

HOHTKaHH, OTMeqeHbI qepe3 4 Mec xpaHeHHjj . .J)oJIeeMe)].-

JIeHHO npoTeKalOT nOCTMOpTaJIbHbIe H3MeHeHHjj npH 3a-

MOpa)l(HBaHHH PbI6bI )KH)].KHM a30TOM B COOTHOllJeHHH

pbI6a : a30T 1 : 1. MaKcHMyM nocMepTHoro OKOqeHeHUjI

OTMeqaeTCjI B :nOH napTHH qepe3 4 Mec xpaHeHHjI, a KO-

HeQ pacCJIa6JIeHHjI - JIHllJb qepe3 7 Mec (CM. pHcA, 5, 6).

lIocMepTHoe OKOqeHeHHe H pacCJIa6JIeHHe MblllJeqHOH

TKaHH HacrynalOT n03)].Hee Bcero y pbI6bI, 3aMOpO)KeH-

HOH )l(H)].KHM a30TOM H 3aTeM XpaHjjI..QeHCjj B Mrc. MaK-

CHMyM nocMepTHoro OKOqeHeHHSI B :noH napTHH 3aQ>HK-

cHpoBaH qepe3 6 Mec, a KOHeQ pacCJIa6JIeHHjj - qepe3

10 Mec xpaHeHHSI. lIpH pacCJIa6JIeHHH MbIllJeqHOH TKaHH

y PbI6bl Bcex napTHH Ha6JIIO)].aeTcSI pecHHTe3 AT<1>, qTO

npoHcxo)].HT B pe3YJIbTaTe )].eQ>ocQ>opHJIHpOBaHUjIKpeaTHH-

Q>ocQ>aTa,fJIHKOreHOJIH3a, QHKJIa Kpe6ca H ~-OKHCJIeHHjj

)l(HpHbIX KHCJIOT.

HaqaJIbHaSl pacTBopHMOCTb 6eJIKa Cpa3Y nOCJIe BbIJIOBa

pbI6bI BblCOKaSlBCJIe)].CTBHe)].HCCOQHaQHHKOMnJIeKCa aK-

TOMH03HHa no)]. BJIHSlHHeM npHcyTcTBylOI..QeH B MbIllJQe

AT<1>. lIpH pacna)].e AT<1>aKTOMH03HHOBbIH KOMnJIeKCne-

pexo)].HT B He)].HccoQHHpoBaHHoe COCTOSlHHeH pacTBopH-

MOCTb yxy)].llJaeTCSI. PacTBopHMOCTb 6eJIKa npH OKOqeHe-

HHH CHH)I(aeTCSIHa 20 - 40 % no cpaBHeHHIO CHaqaJIbHoH.

lIocne )].OCTH)KeHHjj MHHHMyMa pacTBopHMOCTH cO)J.ep)Ka-

HHe cOJIepaCTBopHMbIX 6eJIKOB yBeJIHqHBaeTCSI, a npH aB-

TOJIH3e CHOBa HaqHHaeT YMeHbllJaTbcjI.

Ha pHC. 7 nOKa3aHO H3MeHeHHe co)].ep)KaHHjI cOJIepa-

CTBOpHMbIX 6eJIKOB MOpO)KeHoro Kapna B npoQecce xpa-

HeHHSI.yb npHBe)].eHHblx )].aHHbIX BH)].HO,'ITO npHMeHeHHe

)KH)].Koro a30Ta n03BOnjjeT 3HaqHTeJIbHO 3aMe)].JIHTb npo-

QeCCCHH)KeHHjj pacTBopHMOCTH 6eJIKOB H CKOpOCTbnOCT-

MOPTallbHbIX H3MeHeHHH. TaK, MHHHMallbHOe co)].ep)KaHHe

conepacTBopHMbIX 6eJIKOB B KOHTpOJIbHOHnapTHH Ha6mo-

)].aeTCjj y)l(e qepe3 4 Mec, B napTHH, 3aMOp0)l(eHHOH )fGI)].-

KHM a30TOM, - qepe3 7 Mec, a B napTHH, 3aMOp0)KeHHOH

)l(H)].KHM a30TOM C nocJIe)].ylOI..QHM xpaHeHHeM B MrC, -

JIHllJb qepe3 10 Mec xpaHeHHSI. 3TH pe3YJIbTaTbI XOpOllJO

COfJIaCYIOTCjI C )].pyrHMH nOKa3aTeJISlMH.

B MOpO)l(eHOH pbI6e npH xpaHeHHH H)J.yTnpOQeCCbI Ha-

KOnJIeHHSIH B3aHMo)].eHCTBHSInpO)].yKTOB OKHCJIeHHSIJIHnH-

)].OBC XHMHqeCKHMH coe)].HHeHHjlMH, B qaCTHOCTH C 6eJI-.

KaMH, qTO jjBJIjjeTCSI O)].HOHH3 npHqHH YXY)].llJeHHjI Kaqe-



CTBaCbIpMI. Onpe,AeJIeHHe BHOBb 06pa30BaHHbIX, BTOpWI-

HbIXJIHnOnpOTeH,AHbIXKOMnJIeKCOB,C.1I)')KHT,AOnOJIHHTeJIb-

HbIM nOKa3aTeJIeM npH Ol..(eHKeKaqeCTBa phI6HOro CbIpbR.

I-h npHBe,AeHHbIX Ha pHc.8 ,AaHHbIX BH,AHO, qTO HaTHB-

Hble JIHnOnpOTeH,AbI paCna,AalOTCR y)Ke K nepBoMy MeCR-

QY XpaHeHHR PbI6bI KOHTpOJIhHOH napTHH, KOBTOpOMy Me-

CRI..(y- 3aMOp0)KeHHOH C HCnOJIb30BaHHeM )KH,AKOrOa30Ta,

H K TpeTbeMy - 3aMOp0)KeHHOH C HCnOJIb30BaHHeM )KH,A-

KOrO a30Ta H XpaHRw.eHCH 3aTeM B MrC. 3aTeM y Kapna

BCeXTpeX 3KCnepHMeHTaJIbHbIX napTHH 3HaqHTeJIbHO yBe-

JIHqHBaeTCH CO,Aep)i(aHHe ~-JIHnOnpOTeH,AOB. 3TO npOHC-

XO,AHTBpe3YJIhTaTe npe06JIa,AaHHH ,AByX npOl..(eCCOB: BhIC-

Bo6o)K,AeHHH ~-JIHnOnpOTeH,AOB H3 KJIeTOqHbIX CTpYKTYP-

HhIX 06pa30BaHHH (TeM CaMbIM nOBbIWaeTCH HX 3KCTpa-

rHpyeMoCTb) H 06pa30BaHHR BTOPHqHbIX JIHnOnpOTeH,AHbIX

KOMnJIeKCOB(JITIK).

Pe3YJIhTaThI 6HOXHMHqeCKHX HCCJIe,AOBaHHH XOpOWO

comacyIOTcR C OpraHOJIenTHqeCKHMH nOKa3aTeJIHMH

% ...-KOHmpOAb ~)f(uaKuii a30m ---iA-MrC
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Pue. 7. H3MeHeHue eOaepJICaHUReOAepaem80pUMblX
6eAK08 8 MbllUe<tHou mKaHU MOpOJICeHOZOKapna 8

npOl1eeee xpaHeHUR
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Pue. 8. pUHaMUKa eOaepJICaHUR[3-Aunonpomeuao8 8
MbllUe<tHou mKaHU MOpOJICeHOZOKapna npu xpaHeHUU

...-KOHmpOAb ~)f(uaKuii a30m ---iA-MrC
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Pue. 9. H3MeHeHue opzaHoAenmu<teeKou o~eHKU
Ka<teem8a MOpOJICeHOZOKapna 8 npo~eeee xpaHeHUR

PbI6hl. B HaqaJIe xpaHeHHH KaqeCTBO Kapna BCeX napTHH

Ol..(eHHBaeTCHnHTbIO 6aJIJIaMH. no Mepe YBeJIHqeHHH npo-

,AOJI)KHTeJIhHOCTHxpaHeHHR B pbI6e npOTeKalOT nOCTMOp-

TaJIhHhIe H3MeHeHHH H KaqeCTBO ee YXY,AllIaeTCH.

MHHHMaJIhHYIO np0,AOJI)KHTeJIhHOCTb xpaHeHHH HMeIOT

06pa3l..(hl, 3aMOp0)KeHHhle B03,AyXOM(KOHTpOJIbHM napTHH),

KOTophIe y)i(e qepe3 10 Mec xpaHeHHH nOJIyqHJIH Tpex6aJI-

JIhHYIO ou,eHKY, npHHHryIO comaCHO Tpe60BaHHRM cyme-

cTByIOmeH HopMaTHBHoH ,AOKyMeHTau,HH 3a npe,AeJIbHO

,AOnyCTHMyIO ou,eHKy KaqeCTBa (pHc.9). npH HCnOJIb30Ba-

HHH AJIR 3aMOpa)l(HBaHHR Phl6hI )i(H,AKOro a30Ta HHTeHCHB-

HOCTh nOCTMOpTaJIhHhlX H3MeHeHHH 3aMe,AJIHeTCHH pbI6a

COXpaHReT xopowee KaqeCTBO,AO 15 Mec (CM. pHc.9). JIyq-

we Bcero XpaHHJIaCh phl6a, 3aMOp0)KeHHaH )KH,AKHM a30-

TOM C nocne,AyIOmHM xpaHeHHeM ee B Mrc. B 3TOM cny-

qae y,AOBJIeTBOpHTeJIhHOe KaqeCTBO phI6hI coxpaHHeTCH

,AO 18 Mec.

AHaJIOmqHhIe HCCne,AOBaHHR6bIJIH npOBe,AeHhI CHCnOJIh-

30BaHHeM B KaqeCTBe 06beKTa HCCJIe,AOBaHHR CaJIaKH.

XapaKTep H3MeHeHHH Bcex BhIweYKa3aHHbIX 6HOXHMHqeC-

KHX nOKa3aTeneH y Kapna H CaJIaKH CXO,AeH.

TaKHM 06pa30M, pe3YJIhTaThI npOBe,AeHHbIX HCCJIe,AOBa-

HHH nOKa3hIBaIOT, qTO npe,AeJIbHbIH CpOK xpaHeHHR MOpO-

)KeHoro Kapna KOHTpOJIbHOH napTHH COCTaBJIHeT 10 Mec,

canaKH - 7 Mec; 3aMOp0)KeHHbIX C HCnOJIb30BaHHeM )KH,A-

Koro a30Ta - COOTBeTCTBeHHO 15 H 10 Mec; 3aMOpO)KeH-

HblX C HCnOJIb30BaHHeM )i(H,AKOrO a30Ta H XpaHHmHXCH B

MrC, - COOTBeTCTBeHHO 18 H 13 Mec npH TeMneparype

xpaHeHHR He BbIwe -18 .c.
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